In our laboratory (1, 2) a fraction in which acetylcholine (ACh) receptors were supposed to be concen trated was obtained from the dog small intestinal smooth muscles by investigating the radioactivity difference between the sample treated with tritiated dibenamine alone and that treated with atropine and labelled dibenamine. The fraction contained marker enzymes of membranes but not of nucleus and mitochondria. It was mainly composed of protein and contained an amount of phospholipids. The existence of the receptors in this fraction has not been fully demonstrated because the specificity of dibenamine alkylation and of pro tection of the receptor with atropine is not yet completely established. So we tried to reconstruct the con traction system which consisted of the contractile protein and the fraction containing ACh receptors. For this purpose, glycerol extracted muscle was used because it lacks physiologically active membranes. The frac tion was 50,000 g for 1 hour precipitate of 9,000 g for 30 minutes supernatant of the dog small intestinal muscle homogenate. This course of preparation was a little modification of the method reported previously and this fraction was called P5 fraction (1). Other fraction in which a small amount of ACh receptors may be dis persed were P3 and S fractions. P3 fraction was 9,000 g for 30 minutes precipitate of the homogenate and S fraction was 50,000 g for 1 hour supernatant. In order to remove free Ca ions from S fraction it was centri fuged at 105,000 g for 2 hours and the sediment was used for the assay.
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Care was paid not to contaminate the reaction mixture with divalent cations. Ion-exchanged water was oxidized by permanganate to remove organic substances eluted from the ion-exchanger and distilled. This water was redistilled slowly just before the experiments. The conductivity of the water was less than 2 pu•cm-1 at room temperature. All apparatuses were made of hard glass or, in unavoidable cases, of stainless steel coated with silicone. All reagents were of low contents of divalant cations. Glycerol extracted rabbit psoas was prepared according to Ebashi (3) and stocked for 20 to 30 days at -20°C. The muscle was im mersed in a 1 ml muscle chamber according to Lee (4). The bath fluid was composed of 0.15 M KCl and 0.01 M MgCl2, of which pH was adjusted to 6.7 to 6.8 with 0.02 M Tris-maleate buffer. The fractions and the drugs were homogenized or dissolved in the same mixture as the bath fluid in order to maintain the con stant composition of the bath fluid. Ten pl of each drug solution was added. The fraction was added to the bath fluid immersing an GEDTA-washed glycerol extracted muscle and succeedingly ACh was added in the presence of ATP and Mg ions. After every contraction, glycerol extracted rabbit psoas muscle (ca. 0.3 mm in diameter) was washed with GEDTA (0.1-0.3 mm) and succeedingly with the bath fluid until the muscle could not contract by adding ATP (3.5 mm) alone. Tension development of the glycerol extracted muscle was recorded at 20 to 23°C with the strain gauge and the transducer.
Twenty-eight preparations out of 42 muscle preparations showed significant tension developments when P5 fraction, ATP (3.5 mm) and ACh (10-4 g/ml) were added ( Fig. 1-c) . In some cases the fraction alone showed small tension development when ATP was added, but addition of ACh (l0-' g/ml) could further contract the muscle. ACh or atropine alone, even at high concentrations, did not cause any tension develop ment in the presence of ATP ( Fig. 1-b) . In 18 preparations out of 26 preparations higher concentration of ACh (10-3 g/ml) was necessary to cause significant tension development in the presence of atropine (10'' g/ml)
and ATP, while l0' g/ml of ACh showed significant contraction in the absence of atropine ( Fig. 1-d) .
When the other fractions such as P3 and S fractions were applied to the muscle which could be contracted in the presence of the fraction (P5), ATP and ACh, 16 preparations out of 21 preparations of the glycerol extracted muscle could cause only negligible tension developments in the presence of ATP and ACh (10-4 to 10-3 g/ml). In 16 preparations out of 22 preparations, choline (10-4 g/ml) or histamine (10-4 g/ml) induced little tension development with ATP ( Fig. 1-f and g ). Both drugs did not contract the isolated muscle strips of the dog small intestines even at so high concentrations as 10-5 g/ml. So the activities of drugs tested in this subcellular experiment were very similar to those shown in intact muscle strips of the dog small in testines. The concentrations of drugs were, however, very high compared with the physiological concen tration and so simple extrusion of GEDTA-chelatable cations (i.e. Ca ions) from the fraction by competition with high doses of cationic drugs might be supposed. The facts, however, that choline, histamine and atropine could not show any tension development even at high doses may deny the above mechanism. The repro ducibility was not sufficient even in these experiments using glycerol extracted skeletal muscle, but investiga tion with glycerol extracted dog small intestinal smooth muscle showed smaller and slower tension develop ment and it is lacking considerably in reproducibility even when ATP and Ca ions were used. Therefore as a model of contracting protein glycerol extracted skeletal muscle was utilized.
Of course, there are no evidences that the fraction keeps unique organizations of ACh receptors in the cells, but we could reproduce some receptor mechanisms in this contraction system consisting of the subcel lular fraction (P5), ATP and glycerol treated rabbit psoas similar to those found in muscle strips of the small intestine. In addition, the other two fractions which were supposed to contain little ACh receptors from the labelling experiment (1, 2) could not produce any tension development with ATP and ACh.
It may be probably concluded from the above results that Ca ions can be released from P5 fraction by ACh because the tension development was abolished by adding GEDTA (Fig. 1-b) . It is not easy to inter prete true pharmacomechanical coupling from our experiments. There are considerable evidences that, in striated and in smooth muscles, a rise in free intracellular Ca activates contraction (5, 6) . This activator Ca may arise from an increased influx of the extracellular ion or from translocation of Ca bound at the surface membrane or concentrated in an intracellular storage site. Our results are supposed to emphasize the ability of ACh to translocate Ca ions into the cytoplasm from Ca binding sites in membranes.
